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EXAMINER'S ANSWER 



This is in response to the appeal brief filed 8/4/08 appealing from the Office action 
mailed 11/07/07. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

No amendment after final has been filed. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 
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(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 



(8) Evidence Relied Upon 

3,361,183 REICHHELM 01-1968 

3,245,458 PATRICK 04-1966 

3,428,408 NUTTEN 02-1969 

4,061,463 BENNETT 12-1977 



(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claims 1, 2, and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 3,428,406 to Nutten et al. ("Nutten") in view of U.S. Patent No. 
3,245,458 to Patrick et al. ("Patrick") and U.S. Patent No. 4,061,463 to Bennett 

("Bennett"). 



Nutten discloses in Figures 1-32 a liquid fuel burner assembly in the same field of 
endeavor as appellant's invention and similar to that described in appellant's claims 1 , 
2, and 4-8. (Bolded text below references elements and sections from the prior 
art.) 
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In particular, in regard to at least claim 1 , Nutten shows a burner assembly 
comprising a burner tube (cylindrically shaped member 16 that includes hollow 
sleeve/tube 18, see col. 4, lines 10-13), an air aspirated nozzle (40), a compressor to 
provide air under positive pressure to the air aspirated nozzle (see at least col. 4, lines 
66-69 describing that air is compressed in pump chamber 22), a fuel supply tank 
(54) to supply liquid fuel in liquid form and at ambient pressure to the air aspirated 
nozzle (see col. 4, lines 42-49), the fuel entering the nozzle under negative pressure 
created by air entering the air aspirated nozzle under positive pressure (see at least 
col. 4, lines 50-56). Fuel and air being mixed within the air aspirated nozzle and being 
combusted substantially with the burner tube (18) immediately adjacent to and 
downstream from the air-aspirated nozzle (40) (see at least col. 4, lines 50-56). 

In regard to the recitation of a metering valve, this limitation is considered met by 
at least the valve (160) of Nutten. The valve (160) is operated to control the flow of fuel 
to the burner nozzle (40). This valve may completely shut off the fuel flow but is also 
described as being operated in a "partially open position" (see col. 7, lines 36-40) and 
may "reduce or shut off' the flow of fuel (see col. 8, lines 56-61). This disclosure of the 
valve being "partially open" and operating to "reduce" fuel flow is considered to suggest 
a valve positioned as recited that functions to meter the fuel as recited in appellant's 
claim. 
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In regard to at least claims 2 and 4, the burner assembly of Nutten further 
includes a zero pressure regulator (see the diaphragms 94, 142, Fig. 5) contained with 
the control unit (60) that function to control fuel flow in the event of failure of the air flow, 
and pressure actuated arrangements for controlling flow of liquid fuel to the burner (see 
at least col. 2, lines 22-40 and col. 9, lines 14-34 describing the operation of the 
pressure responsive diaphragms in unit 60). 

In regard to at least claim 5, note fuel supply is a fuel tank (54). 

In regard to at least claim 6, the pump chamber/compressor (22) is operatively 
connected to the fuel tank (54) to create suction in the fuel tank (see col. 4, lines 46- 
41). 

In regard to at least claim 7, at least valve (110) within control unit (60) has a first 
and second position such that in a first position vacuum from the compressor is applied 
to the fuel tank and in a second position the compressor is isolated from the fuel tank 
(see at least col. 7, line 41 through col. 8, line 5). 

In regard to at least claim 8, manual valve (58) is provided to isolate the fuel tank 
and air aspirated nozzle such that in a first position fuel is allowed to pass to the nozzle 
and in a second position fuel is isolated from the nozzle (see col. 4, lines 42-44 and 
col. 7, lines 49-52). 
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Nutten does not disclose that the burner is an infrared burner that includes a 
burner tube that has a perforated outer surface. 

However, Patrick is cited to remedy this deficiency. Patrick teaches a liquid fuel 
fired burner that is considered analogous art to both appellant's invention and Nutten. 
The liquid fuel burner of Patrick is expressly noted to be an infrared burner (see col. 1, 
lines 8-9). This infrared burner includes a burner tube that includes a burner tube that 
is perforated that is typical of infrared burner assemblies (see Fig. 7 showing a burner 
tube 510 that includes perforations 514 and 518e in outer surfaces 512 and 518). 

Bennett is cited to provide clear motivation as to why one of ordinary skill in the 
art would be prompted to modify the burner assembly of Nutten to be arranged in the 
form of an infrared burner having a perforated burner tube. Bennett shows a liquid fuel 
burner that is considered analogous art to each of appellant's invention, Nutten, and 
Patrick. In Bennett, it is expressly noted that infrared burners are characterized in that 
combustion occurs "against an incandescent surface" (see Bennett, col. 3, lines 24- 
27) and are a preferred category of burner because of their cleanliness and efficiency 
(see Bennett, col. 3, lines 15-17). Further, Bennett also clearly provides that liquid fuel 
burners (such as each of Nutten and Patrick) are understood to be more susceptible to 
flame quenching than gas fuel burners (see Bennett, col. 3, lines 18-23). Flame 
quenching producing undesirable soot that is detrimental to industrial finishes and other 
heating processes (Id.). 
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Accordingly, liquid fuel burners are desirably formed as infrared burners to 
minimize the possibility of flame quenching since combustion in these types of burners 
occurs against an incandescent surface of the burner (such as the perforated burner 
tube of Patrick), which is generally at a temperature of 1600 to 2500 degrees Fahrenheit 
and is above the quenching temperatures (see Bennett, col. 3, lines 23-27). 

Therefore, in regard to claim 1 , 2, and 4-8, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to modify the 
burner tube of Nutten to be formed as a perforated burner tube, thus allowing Nutten to 
operate as an infrared burner, as shown in Patrick as infrared fuel burners are 
recognized for their cleanliness and efficiency (see Bennett, col. 3, lines 15-17), and in 
the case of liquid fuel burners, operation of a burner as an infrared burner to minimize 
the possibility of flame quenching since combustion in these types of burners occurs 
against an incandescent surface of the burner, which is generally at a temperature of 
1600 to 2500 degrees Fahrenheit and is above the quenching temperatures (see 
Bennett, col. 3, lines 23-27). 
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Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nutten in 
view of Patrick and Bennett as applied to claim 2 above, and further in view of U.S. 
Patent No. 3,361,183 to Reichhelm ("Reichhelm"). 

Nutten in view of Patrick and Bennett suggest substantially all the limitations of 
claim 3 (note discussion above) with the possible exception that the fuel metering valve 
is specifically a manually adjustable valve. The examiner does note that the shut off 
valve (58) us described as being manually operable (see col. 7, line 44), however, the 
valve (160), which functions as the recited fuel metering valve, is not expressly 
disclosed as being "manually adjustable". 

Reichhelm teaches a liquid fuel burner in the same field of endeavor as both 
appellant's invention and Nutten. In Reichhelm, the burner includes a liquid fuel control 
(22) valve that is interposed within the liquid fuel line (see col. 4, lines 60-62) to 
desirably allow metering of the fuel flow during operation of the burner to contribute to 
the production of desired flame settings (see col. 6, lines 1-4) and to achieve desired 
characteristics of burner performance (see col. 5, lines 54-57). As shown particularly 
in Fig. 2, valve (22) includes a handle that is rotated in order to allow the metering of the 
fuel. Accordingly, this valve is considered a metering valve that is manually adjustable 
as recited in appellant's claim 3. 
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Therefore, in regard to claim 3, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to modify the fuel control 
valve (at least 160) of Nutten to incorporate manual adjustability as taught Reichhelm as 
such manual operation is clearly recognized in the art for the desirable purpose of 
controlling air and fuel ratio during operation of the burner to contribute to the production 
of desired flame settings (see Reichelm, col. 6, lines 1-4) and to achieve desired 
characteristics of burner performance (see Reichelm, col. 5, lines 54-57). 

(10) Response to Argument 

Infrared Burner Suggested by Combination of Prior Art References 

Appellant initially argues that Nutten does not teach or suggest an infrared burner 
where liquid fuel is drawn into the combustion chamber through an air aspirated nozzle 
which air creates the suction to draw in the liquid fuel (see appeal brief, p. 4). 

In response, the examiner admits that Nutten does not disclose an infrared 
burner. As has been made clear from the teachings of Bennett and Patrick (note 
discussion above), the characteristic that qualifies a burner as an "infrared burner" is 
combustion that occurs "against an incandescent surface" (see Bennett, col. 3, lines 
24-27). In appellant's invention, this incandescent surface is formed by a perforated 
burner tube (at least 111 in appellant's disclosure). Similarly, in Patrick, the 
incandescent surface is also formed by a perforated burner tube (see Patrick, Fig. 7 
and burner tube 510 that includes perforations 514 and 518e in outer surfaces 512 
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and 518). Nutten does not appear to disclose such a incandescent surface, however, 
Nutten does clearly show a burner in which liquid fuel is drawn into the combustion 
chamber than an air aspirated nozzle which air creates the suction to drawn in the liquid 
fuel (see Nutten, at least col. 3, line 2 through col. 4, line 4). Again, however, 
instead of an incandescent surface, the resulting flame is not constrained by a structure 
such as a perforated burner tube. 

The following are copies of Figures from each of appellant's disclosure and 
Nutten illustrating the respective burner assemblies for comparison purposes {next 
page): 

Rotated Copy of Appellant's Fig. 5A (the examiner has added the lead arrow and 
"perforated burner tube" text appearing below). 



perforated burner tube 




FIG. 5A 
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Segment of Fig. 1 of Nutten (the examiner has added the lead arrows and text 
appearing below). 




As discussed and above and illustrated in the segments of appellant's Fig. 5A 
and Nutten's Fig. 1, Nutten discloses all the elements of appellant's claim 1 with the 
exception of a burner tube with a perforated outer surface rendering the burner an 
"infrared burner." However, the examiner has pointed to Patrick showing the use of a 
perforated burner tube in the burner art forming an "infrared burner." The following is a 
segment of Fig. 7 of Patrick which is disclosed as being an infrared liquid fuel burner 
{next page): 
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Segment of Fig. 7 of Patrick (the examiner has added the lead arrow and text 
appearing below). 




As has been noted above, the deficiency of a perforated burner tube rendering 
the burner an "infrared burner" is remedied by Patrick, which clearly shows a perforated 
burner tube substantially identical to that claimed and disclosed by appellant. This 
perforated burner tube in Patrick forms an incandescent surface that renders the burner 
an infrared burner. Again, infrared burners have bee recognized in the liquid fuel burner 
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area as being desirable because of their cleanliness and efficiency (see Bennett, col. 
3, lines 15-17) and for minimizing the possibility of flame quenching since combustion 
in these types of burners occurs against an incandescent surface of the burner (such as 
the perforated burner tube of Patrick), which is generally at a temperature of 1600 to 
2500 degrees Fahrenheit and is above the quenching temperatures (see Bennett, col. 
3, lines 23-27). 



Patrick and Bennett Suggest Claimed Invention 

Appellant argues that because Patrick teaches the use of fuel under pressure 
which draws air into the nozzle instead of the situation in appellant's invention where air 
under pressure draws fuel into the nozzle it cannot be used to obviate appellant's 
claims. The examiner respectfully disagrees. 

In response, the examiner initially notes that one cannot show nonobviousness 
by attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Further, in determining whether 
claims are patentable in view of combination and modification of prior patents, the 
proper inquiry should not be limited to the specific structure shown by a reference, but 
should be into the concepts fairly contained therein, with the overriding question to be 
determined being whether those concepts would have suggested to one skilled in the 
art the modification called for by the claims. See In re Bascom, 230 F.2d 612, 614, 109 
USPQ 98, 100 (CCPA 1956). 
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Additionally, under 35 U.S.C. § 103, a reference must be considered not only for 
what it expressly teaches, but also for what it fairly suggests {In re Burckel, 592 F.2d 
1 175, 1 179, 201 USPQ 67, 70 (CCPA 1979); In re Lamberti, 545 F.2d 745, 750, 192 
USPQ 278, 280 (CCPA 1976)), as well as the reasonable inferences which the artisan 
would logically draw from the reference. See In re Shepard, 319 F.2d 194, 197, 138 
USPQ 148, 150 (CCPA 1963). 

In the present case, the examiner notes that the primary reference to Nutten 
clearly and unambiguously shows a burner in which air under pressure serves to draw 
in fuel into the nozzle in the same manner as appellant's claims and disclosure. 
Further, the examiner notes that Patrick makes clear that while fuel may be supplied 
under pressure to draw in air it is well understood that in lieu of such an arrangement, a 
compressed air source (blower 614, Fig. 8) may be provided to cause mixing of air and 
fuel from nozzle (504) (see Patrick, col. 15, lines 21-27). Regardless, the result is a 
spray of fuel and air that enters into a combustion area for ignition and subsequent 
combustion. This the identical result of each of appellant's invention and Nutten. A 
person of ordinary skill in the art would reasonably and fairly understand that a liquid 
fuel and air spray may be produced in a burner assembly either through a fuel under 
pressure that draws in air or by air under pressure that draws in fuel. 

Further still, as made clear in Bennett, when a burner uses liquid fuel, such a 
burner is desirably an infrared burner where combustion takes place against an 
incandescent surface (such as the perforated burner tube of Patrick) because of its 
cleanliness and efficiency (see Bennett, col. 3, lines 15-17) and for minimization the 
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possibility of flame quenching since combustion against an incandescent surface of the 
burner is generally at a temperature of 1600 to 2500 degrees Fahrenheit and is above 
the quenching temperatures (see Bennett, col. 3, lines 23-27). 

Appellant also argues that Bennett can not be applied as a teaching reference 
because Bennett suggests that use of a premix type infrared burner, whereas appellant 
intends a burner in which fuel and air are mixed at the nozzle. The examiner 
respectfully disagrees. 

While Bennett does indicate that infrared burners are generally regarded as 
being of the pre-mix type (Bennett, col. 1, lines 22-24), this is not regarded as an 
assertion that infrared burners cannot also function where the fuel and air are mixed at 
the burner rather then before. To support this conclusion, the examiner notes that 
Bennett makes clear that the benefit provided by an infrared type burner is in the 
combustion that occurs "against an incandescent surface" enabling temperatures well 
above quenching temperatures (see Bennet, col. 3, lines 24-27). A person of ordinary 
skill in the art would reasonably recognize that combustion against the incandescent 
surface would be capable (and desirable) regardless of whether the combustion feeds 
(i.e. fuel and air) are pre-mixed or mixed at the burner. Support for this assertion is 
found in the reference to Patrick. As noted above, Patrick clearly shows an infrared 
burner that includes a burner tube with a perforated outer surface. This burner operates 
by mixing in the vicinity of a burner a flow of fuel from a fuel nozzle (504) with a flow of 
compressed air provided by blower (612). The combustible mixture is ignited and 
combusts against an incandescent surface that is in the form of a perforated outer tube 
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in the same manner as disclosed by appellant. Again, as is made clear in Bennett, this 
combustion against an incandescent surface is desirably in liquid fuel burners. 
Accordingly, a person of ordinary skill in the art would reasonably seek to modify the 
liquid fuel burner of Nutten to include an incandescent combustion surface in the form of 
a perforated burner tube as taught in Patrick to obtain the recognized benefits described 
in Bennett. 

Reichhelm Not Separately Argued 

Appellant does not separately argue against the teachings of Reichhelm. As 
noted above, Reichhelm is cited for the showing that a metering valve (such as that 
shown at 160 in Nutten) would be understood in the art to be manually adjustable. 
Accordingly, Reichhelm is considered to properly show that for which it has been cited. 



(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 
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For the above reasons, it is believed that the rejections should be sustained. 
Respectfully submitted, 
/Sarah Suereth/ 
Examiner, Art Unit 3749 

/Steven B. McAllister/ 

Supervisory Patent Examiner, Art Unit 3749 

Conferees: 

/Steven B. McAllister/ 

Supervisory Patent Examiner, Art Unit 3749 



/Allan Shoap/ 

Special Programs Examiner, TC 3700 



